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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a surface acoustic wave 
device which has small variance in sound velocity with film thickness 
and has an attenuation factor of nearly 0 at the stage where 
electrodes are formed on a piezoelectric substrate by setting the film 
thickness of an IDT so that the attenuation constant is substantially 0. 
SOLUTION: A surface acoustic wave resonator 1 is constituted by 
forming one IDT 3 on a piezoelectric substrate 2, made of crystal 
having the Euler angle (0°, 1 19°<e<136°, 90±5°), and reflectors 4 on 
both of the sides. The IDT 3 is made of an electrode material which 
consists principally of at least one of Ag, Mo, Cu, Ni, Cr, and Zn and 
has a density of >7 g/cm3, and a set of comb-type electrodes are 
arranged having their comb-tooth parts opposite with each other. 
Further, the electrode fingers constituting the comb-tooth parts of the 
IDT 3 are so set that their standardized film thickness HA, (electrode 

thickness/wavelength of excited SH wave) is <5%. Namely, the electrode fingers are set within a range of 
H/^0.050. 
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(54) SURFACE ACOUSTIC WAVE DEVICE AND COMMUNICATION 
EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a surface acoustic wave device which 
has small variance in sound velocity with film thickness and has an attenuation 
factor of nearly 0 at the stage where electrodes are formed on a piezoelectric 
substrate by setting the film thickness of an IDT so that the attenuation constant 
is substantially 0. 

SOLUTION: A surface acoustic wave resonator 1 is constituted by forming one 
IDT 3 on a piezoelectric substrate 2, made of crystal having the Euler angle (0°, 



119°£e£136°, 90±5°), and reflectors 4 on both of the sides. The IDT 3 is made of 
an electrode material which consists principally of at least one of Ag, Mo, Cu, Ni, 
Cr, and Zn and has a density of £7 g/cm3, and a set of comb-type electrodes are 
arranged having their comb-tooth parts opposite with each other. Further, the 
electrode fingers constituting the comb-tooth parts of the IDT 3 are so set that 
their standardized film thickness H/A (electrode thickness/wavelength of excited 
SH wave) is £5%. Namely, the electrode fingers are set within a range of H/A< 
0.050. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The Xtal substrate whose theta is 119 degrees <= theta<=136 degrees 
in an Eulerian angle (0 degree, theta, 90 degrees **5 degrees), It is formed on 
said Xtal substrate and at least one of Ag, Mo, Cu, nickel, Cr, and Zn is used as 
a principal component. Surface wave equipment characterized by having had 
IDT which excites an SH wave by a consistency consisting of three or more 7 
g/cm electrode materials, and setting up said thickness of IDT so that an 
attenuation coefficient may be substantially set to 0. 

[Claim 2] Surface wave equipment according to claim 1 characterized by said 
standardization thickness of IDT being H/lambda =0.021-0.050 using the 
electrode material which uses Ag as a principal component as an electrode 
material which constitutes said IDT. 

[Claim 3] Surface wave equipment according to claim 1 characterized by said 
standardization thickness of IDT being H/lambda =0.016-0.050 using the 
electrode material which uses Mo as a principal component as an electrode 
material which constitutes said IDT. 

[Claim 4] Surface wave equipment according to claim 1 characterized by said 
standardization thickness of IDT being H/lambda =0.027-0.050 using the 
electrode material which uses Cu as a principal component as an electrode 
material which constitutes said IDT. 

[Claim 5] Surface wave equipment according to claim 1 characterized by said 



standardization thickness of IDT being H/lambda =0.019-0.050 using the 
electrode material which uses nickel as a principal component as an electrode 
material which constitutes said IDT. 

[Claim 6] Surface wave equipment according to claim 2 characterized by said 
standardization thickness of IDT being H/lambda =0.014-0.050 using the 
electrode material which uses Cr as a principal component as an electrode 
material which constitutes said IDT. 

[Claim 7] Surface wave equipment according to claim 1 characterized by said 
standardization thickness of IDT being H/lambda =0.028-0.050 using the 
electrode material which uses Zn as a principal component as an electrode 
material which constitutes said IDT. 

[Claim 8] Transmitter equipment characterized by using surface wave equipment 
according to claim 1 to 7. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the surface wave 



equipment using an SH wave about surface wave equipments, such as a surface 

wave resonator, a surface wave filter, and a common machine. 

[0002] 

[Description of the Prior Art] Conventionally, the surface wave resonator is widely 
used for the band-pass filter of mobile communication equipment etc. Surface 
wave equipments, such as a surface wave filter using the surface wave resonator 
which has the structure in which IDT (INTADIJITARU transducer) which consists 
of the Kushigata electrode arranged as one of such the surface wave resonators 
so that an electrode finger may cross mutually was formed on the piezo-electric 
substrate, or this surface wave resonator, are known well. 
[0003] The technique in which an Eulerian angle constitutes IDT and is 
miniaturized [ on the front face, ] using the surface wave of an SH wave mold 
with the large metal of a mass load like Ta, W, and Au, using the Xtal substrate 
of (0 degree, 1 19 degrees - 136 degrees, 85-95 degrees) as a piezo-electric 
substrate of surface wave equipment is developed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when IDT was formed using 
such Ta and W, and Au, there was a problem that an electrode digit and 
thickness changed for every wafer with precision of etching for patternizing IDT. 
Moreover, the problem that variation arose was in an electrode digit or thickness 
also within the same wafer. The variation in such electrode digits and thickness 
had turned into variation in a frequency. 

[0005] However, when the large metal of a mass load constituted IDT like Ta, W, 
and Au unlike electrode materials, such as aluminum, there was a trouble that a 
percent defective became [ the variation in an electrode digit or the frequency by 
the variation in thickness ] large highly. That is, when IDT was formed with 
aluminum, even if variation arose in the frequency, it was the thing of extent 
which can respond by carrying out frequency regulation on wafer level, but when 
the large metal of Ta or a mass load like W and Au constituted IDT, such big 
variation had arisen in carrying out frequency regulation on wafer level that it 



cannot respond. The more a mass load is large like Ta, W, and Au, the more this 
is because change of the acoustic velocity over thickness becomes sudden 
compared with small aluminum of a mass load and it becomes bigger variation in 
a frequency also with the same electrode digit of extent and the variation of 
thickness as small aluminum of a mass load. 

[0006] Then, although it was possible to thicken thickness to extent by which an 
SH wave is excited in small aluminum of a mass load in order to suppress the 
variation in a frequency, in current thin film coating technology, there was a 
problem that variation arose in the electrode digit direction according to causes, 
such as a limitation of the thickness of the resist film, and distortion of the resist 
film by heat. Therefore, when forming IDT with aluminum, it was difficult to 
thicken thickness of IDT to extent by which an SH wave is excited. 
[0007] Furthermore, in this thickness, although [ thickness H/lambda (electrode 
thickness / wavelength of an SH wave excited) which can generally form the 
electrode finger of IDT in a high precision ] it is less than 5%, when the surface 
wave equipment which formed IDT with aluminum was seen from the point of an 
attenuation coefficient, the attenuation coefficient also had the problem that it 
was not set to 0. 

[0008] This invention aims to let an attenuation coefficient offer the surface wave 
equipment near 0 in view of the above trouble in the phase in which change of 
acoustic velocity formed the electrode on the piezo-electric substrate few to 
thickness. 
[0009] 

[Means for Solving the Problem] Then, the surface wave equipment concerning 
claim 1 is set to an Eulerian angle (0 degree, theta, 90 degrees **5 degrees). It is 
formed on the Xtal substrate whose theta is 119 degrees <= theta<=136 degrees, 
and said Xtal substrate. At least one of Ag, Mo, Cu, nickel, Cr, and Zn was used 
as the principal component, and it had IDT which excites an SH wave by a 
consistency consisting of three or more 7 g/cm electrode materials, and said 
thickness of IDT is set up so that an attenuation coefficient may be substantially 



set to 0. 

[0010] The surface wave equipment concerning claim 2 is setting said 
standardization thickness of IDT to H/lambda =0.021-0.050 in surface wave 
equipment according to claim 1 using the electrode material which uses Ag as a 
principal component as an electrode material which constitutes said IDT. 
[001 1] The surface wave equipment concerning claim 3 is setting said 
standardization thickness of IDT to H/lambda =0.016-0.050 in surface wave 
equipment according to claim 1 using the electrode material which uses Mo as a 
principal component as an electrode material which constitutes said IDT. 
[0012] The surface wave equipment concerning claim 4 is setting said 
standardization thickness of IDT to H/lambda =0.027-0.050 in surface wave 
equipment according to claim 1 using the electrode material which uses Cu as a 
principal component as an electrode material which constitutes said IDT. 
[0013] The surface wave equipment concerning claim 5 is setting said 
standardization thickness of IDT to H/lambda =0.019-0.050 in surface wave 
equipment according to claim 1 using the electrode material which uses nickel as 
a principal component as an electrode material which constitutes said IDT. 
[0014] The surface wave equipment concerning claim 6 is setting said 
standardization thickness of IDT to H/lambda =0.014-0.050 in surface wave 
equipment according to claim 1 using the electrode material which uses Cr as a 
principal component as an electrode material which constitutes said IDT. 
[0015] The surface wave equipment concerning claim 7 is setting said 
standardization thickness of IDT to H/lambda =0.028-0.050 in surface wave 
equipment according to claim 1 using the electrode material which uses Zn as a 
principal component as an electrode material which constitutes said IDT. 
[0016] Surface wave equipment according to claim 1 to 7 is used for the 
transmitter equipment concerning claim 8. By the above configurations, surface 
wave equipment with small frequency variation and transmitter equipment can be 
obtained. 
[0017] 



[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained using drawing. Drawing 1 is the top view of the surface wave 
resonator mentioned as surface wave equipment in which the 1st operation 
gestalt of this invention is shown. As shown in drawing 1 , the surface wave 
resonator 1 is constituted by forming reflectors 4 and 4 at one IDT3 and its both 
sides on the piezo-electric substrate 2 which consists of Xtal which is an Eulerian 
angle (0 degree, 119 degrees <= theta<=136 degrees, 90 degrees **5 degrees). 
[0018] IDT3 uses at least one of Ag, Mo, Cu, nickel, Cr, and Zn as a principal 
component, the consistency is formed with the three or more 7 g/cm electrode 
material, and the Kushigata electrode of a lot is constituted by being arranged so 
that each ctenidium part may counter mutually. 

[0019] Moreover, the electrode finger which constitutes the ctenidium part of 
IDT3 is set up so that the standardization thickness H/lambda may become less 
than 5%. That is, it is set up so that it may become the range of H/lambda 
(electrode thickness / wavelength of SH wave excited) <=0.050. 
[0020] Next, the 2nd operation gestalt of this invention is explained. Drawing 2 is 
the top view of the vertical joint mold surface wave filter mentioned as surface 
wave equipment in which the 2nd operation gestalt of this invention is shown. As 
shown in drawing 2 , the vertical joint mold surface wave filter 1 1 is constituted by 
forming reflectors 14 and 14 at two IDT(s) 13a and 13b and the both sides of 
those on the piezo-electric substrate 12 which consists of Xtal which is an 
Eulerian angle (0 degree, 119 degrees <= theta<=136 degrees, 90 degrees **5 
degrees). 

[0021] IDT13 uses at least one of Ag, Mo, Cu, nickel, Cr, and Zn as a principal 
component, the consistency is formed with the three or more 7 g/cm electrode 
material, and the Kushigata electrode of a lot is constituted by being arranged so 
that each ctenidium part may counter mutually. Moreover, IDT(s) 13a and 13b 
separate fixed spacing in the surface wave propagation direction, and are 
arranged in it in parallel. Also in the gestalt of this operation, the electrode finger 
which constitutes the ctenidium part of IDT(s) 13a and 13b like the gestalt of the 



1st operation is set up so that the standardization thickness H/lambda may 
become less than 5%. That is, it is set up so that it may become the range of 
H/lambda (electrode thickness / wavelength of SH wave excited) <=0.050. 
[0022] Next, the 3rd operation gestalt of this invention is explained. Drawing 3 is 
the top view of the horizontal joint mold surface wave filter in which the 3rd 
operation gestalt of this invention is shown. As shown in drawing 3 , the 
horizontal joint mold surface wave filter 21 is constituted by forming Reflectors 
24a and 24b at two IDT(s) 23a and 23b and the both sides of those on the piezo- 
electric substrate 22 which consists of Xtal which is an Eulerian angle (0 degree, 
119 degrees <= theta<=136 degrees, 90 degrees **5 degrees). 
[0023] IDT(s) 23a and 23b use at least one of Ag, Mo, Cu, nickel, Cr, and Zn as a 
principal component, the consistency is formed with the electrode material of 
three or more [ 7g //cm ], and the Kushigata electrode of a lot is constituted by 
being arranged so that each ctenidium part may counter mutually. Moreover, 
IDT(s) 23a and 23b are put in order in the direction perpendicular to the surface 
wave propagation direction. Also in the gestalt of this operation, the 1st and the 
electrode finger which constitutes the ctenidium part of IDT(s) 23a and 23b like 
the gestalt of the 2nd operation are set up so that the standardization thickness 
H/lambda may become less than 5%. That is, it is set up so that it may become 
the range of H/lambda (electrode thickness / wavelength of SH wave excited) 
<=0.050. 

[0024] Next, the 4th operation gestalt of this invention is explained. Drawing 4 is 
the top view of the ladder mold surface wave filter mentioned as surface wave 
equipment in which the 4th operation gestalt of this invention is shown. As shown 
in drawing 4 , the ladder mold surface wave filter 31 is constituted by forming 
Reflectors 34a and 34b at IDT(s) 33a and 33b and the both sides of those on the 
piezo-electric substrate 32 which consists of Xtal which is an Eulerian angle (0 
degree, 119 degrees <= theta<=136 degrees, 90 degrees **5 degrees). 
[0025] IDT(s) 33a and 33b use at least one of Ag, Mo, Cu, nickel, Cr, and Zn as a 
principal component, the consistency is formed with the electrode material of 



three or more [ 7g //cm ], and the Kushigata electrode of a lot is constituted by 
being arranged so that each ctenidium part may counter mutually. Moreover, 
IDT33a is allotted to a serial arm and IDT33b is constituted by the ladder mold by 
being allotted to a juxtaposition arm. Also in the gestalt of this operation, the 
electrode finger which constitutes the ctenidium part of IDT(s) 33a and 33b like 
the gestalt of the 1-3rd operations is set up so that the standardization thickness 
H/lambda may become less than 5%. That is, it is set up so that it may become 
the range of H/lambda (electrode thickness / wavelength of SH wave excited) 
<=0.050. 

[0026] Next, the 5th of this invention and the gestalt of the 6th operation are 
explained. Drawing 5 is the block diagram of the transmitter equipment in which 
the common machine in which the gestalt of operation of the 4th of this invention 
is shown, and the 5th operation gestalt of this invention are shown. 
[0027] As shown in drawing 5 , transmitter equipment 41 is constituted by 
connecting to an antenna 45 the antenna terminal of the common machine 44 
which has the surface wave filter 42 for reception, and the surface wave filter 43 
for transmission, connecting an output terminal to a receiving circuit 46, and 
connecting an input terminal to a sending circuit 47. Either of the surface wave 
filters 1 1-21 of the gestalt of the 2nd - the 4th operation or its combination is used 
for such the surface wave filter 42 for reception of the common machine 44 and 
the surface wave filter 43 for transmission. 

[0028] Next, standardization thickness H/lambda (electrode thickness / 
wavelength of an SH wave excited) of IDT of this invention is explained using an 
example. Drawing 6 is drawing which looked at the variation rate of the acoustic 
velocity of the SH wave which standardization thickness H/lambda on a piezo- 
electric substrate including the case where an electrode is not formed on a piezo- 
electric substrate (electrode thickness / wavelength of an SH wave excited) is 
changed among 0.000-0.050, and spreads a piezo-electric substrate. 
[0029] As shown in drawing 6 , compared with Au, Ag, Mo, Cu, nickel, Cr, and Zn 
are understood that change of the acoustic velocity of the SH wave by 



standardization thickness H/lambda is loose. Therefore, if IDT is formed by 
making these into an electrode material, it is clear that surface wave equipment 
with little variation in a frequency is obtained for change of acoustic velocity few 
that is, compared with Au etc. to the thickness of IDT. 
[0030] Drawing 7 is drawing which standardization thickness H/lambda on a 
piezo-electric substrate including the case where an electrode is not formed on a 
piezo-electric substrate (electrode thickness / wavelength of an SH wave excited) 
was changed among 0.000-0.050, and looked at the variation rate of an 
attenuation coefficient. In addition, it has measured at this time, using the thing of 
an Eulerian angle (0 degree, 127 degrees, 89 degrees) as a piezo-electric 
substrate. Moreover, an attenuation coefficient is the value of per lambda 
decreased when an SH wave spreads. 

[0031] Once an attenuation coefficient deteriorates as are shown in drawing 7 , 
and every ingredient thickens thickness, it turns out that the attenuation 
coefficient is becoming good gradually. However, as shown in drawing 7 , also 
after standardization thickness H/lambda exceeds 0.040 about aluminum, most 
improvements of an attenuation coefficient are not found. 
[0032] on the other hand, it is shown in drawing 7 - as - Ag - H/lambda =0.019 
and Mo - H/lambda= ~ at 0.016 and Cu, with H/lambda =0.027 and nickel, in 
H/lambda =0.019 and Cr, it sets to H/lambda =0.014, sets more than H/lambda 
=0.028 in Zn, and the attenuation coefficient has become about 0. 
[0033] If it forms in an Eulerian angle (0 degree, theta, 90 degrees **5 degrees) 
on the Xtal substrate whose theta is 1 19 degrees <= theta<=136 degrees by 
setting to IDT the electrode which uses at least one of Ag, Mo, Cu, nickel, Cr, 
and Zn as a principal component as mentioned above, surface wave equipment 
with the attenuation coefficient near 0 will be obtained in the phase in which 
change of acoustic velocity formed the electrode on the piezo-electric substrate 
few to thickness. 

[0034] In addition, although this example explained Ag, Mo, Cu, nickel, Cr, and 
Zn This invention is not what is restricted to this. These alloys (consistency 8.9 



g/cm3), for example, an advance, ALC Press - Lorn (consistency 7.1 g/cm3) and 
Alumel (consistency 8.7 g/cm3) - Brass (consistency 8.43 g/cm3), a SERAMA 
wire (consistency 8.92 g/cm3), Chromel (consistency 8.5g/cm3), a constantan 
(consistency 8.9 g/cm3), Beryllium copper (consistency 8.23g/cm3), a copper 
tungsten (consistency 13.8 g/cm3), DEYUMETTO (consistency 8g/cm3), a 
gilding metal (consistency 8.75 g/cm3), Hastelloy (consistency 8.9 g/cm3), a 
harbor (consistency 8.3 g/cm3), Inconel 600 (consistency 8.42g/cm3), Inconel 
601 (consistency 8.11g/cm3), Inconel 625 (consistency 8.44g/cm3), Inconel 690 
(consistency 8.19g/cm3), Inconel X-750 (consistency 8.25g/cm3), Incoloy 800 
(consistency 7.95g/cm3), Incoloy 825 (consistency 8.14g/cm3), 36 Invar 
(consistency 8.15 g/cm3), 42 Invar (consistency 8.2g/cm3), super Invar 
(consistency 8.2 g/cm3), Iron chromium 10 (consistency 7.78 g/cm3), iron 
chromium 30 (consistency 7.2 g/cm3), Kanthal (consistency 8.5g/cm3), a 
manganin (consistency 8.4 g/cm3), Leakage-at-bulb KYUROI (consistency 8.11 
g/cm3), Monel (consistency 8.83 g/cm3), Mumetal (consistency 8.8g/cm3), nickel 
beryllium (consistency 8.74g/cm3), Nickel chromium (consistency 8.41 g/cm3), 
nickel silver (consistency 8.72g/cm3), 45 permalloys (consistency 8.25 g/cm3), 
78 permalloys (consistency 8.6 g/cm3), Phosphor bronze (consistency 8.9 
g/cm3), a silver kappa (consistency 10.1g/cm3), Stainless steel SUS-301 
(consistency 7.9 g/cm3), stainless steel SUS-302 (consistency 7.9 g/cm3), 
Stainless steel SUS-304 (consistency 7.9 g/cm3), tin lead (consistency 8.42 
g/cm3), The same inclination will be acquired by a three or more consistency 7.1 
g/cm [, such as a molybdenum alloy (consistency 10.18 g/cm3) and 
WASUPAROI (consistency 8.18 g/cm3), ] alloy and the real target if it is a three 
or more consistency 7 g/cm alloy. 

[0035] Moreover, although the gestalt of the 1st - the 6th operation of this 
invention explained the surface wave equipment which has a reflector, it does not 
restrict to this and can apply also to surface wave equipment without a reflector. 
[0036] 

[Effect of the Invention] As mentioned above, since according to this invention at 



least one of Ag, Mo, Cu, nickel, Cr, and Zn was used as the principal component 
and the consistency formed IDT with the electrode material of three or more [ 7g 
//cm ] on the Xtal substrate which is an Eulerian angle (0 degree, 119 degrees <= 
theta<=136 degrees, 90 degrees **5 degrees), little surface wave equipment of 
frequency variation with little change of acoustic velocity is obtained to thickness. 
[0037] Moreover, surface wave equipment with the attenuation coefficient near 0 
is obtained in the phase in which the electrode was formed on the piezo-electric 
substrate, by using at least one of Ag, Mo, Cu, nickel, Cr, and Zn as a principal 
component, and making into suitable thickness standardization thickness of IDT 
which a consistency becomes from a three or more 7 g/cm electrode material to 
each ingredient. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the surface wave resonator for explaining the 1st 
operation gestalt. 

[Drawing 2] It is the top view of the vertical joint mold surface wave filter for 
explaining the 2nd operation gestalt. 



[Drawing 3] It is the top view of the horizontal joint mold surface wave filter for 
explaining the 3rd operation gestalt. 

[Drawing 4] It is the top view of the ladder mold surface wave filter for explaining 
the 4th operation gestalt. 

[Drawing 5] It is the block diagram of the transmitter equipment for explaining the 
5th and 6th operation gestalt. 

[Drawing 6] It is the property Fig. showing the relation of the variation rate of 
standardization thickness H/lambda of IDT, and the acoustic velocity of an SH 
wave. 

[Drawing 7] It is the property Fig. showing standardization thickness H/lambda of 
IDT, and the relation of an attenuation coefficient. 
[Description of Notations] 

1 Surface Wave Resonator 

2 Piezo-electric Substrate 

3 IDT 

4 Reflector 
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[Drawing 7] 
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[Drawing 6] 
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(54) [&9lo£;ft;] *B&SHRr«im«&S 



(57) [KM] 

[Mft^ft] ^7-^ (0° , 121° ^0^13 
6° , 9 0° ±5° ) -efc-5*fiS«±(C, Au, W, 
Ta, Ag, Mo, Cu, Ni, Cr, Zn^5V>4 
< i: tt>^o*±dt»i: *ffidS7 g/cm 3 J;^ 




o 



2^ 



(2) 

/ 

J-Jy-m (0° , 0, 9 0° ±5° ) 
IZ&^T 0 3&S 1 1 9° ^0^136° T-fc^zKifaStS 

HiJlS7kfBS®±l-^fiJc;^n > Ag, Mo, Cu, Ni, 
Cr, Zn^)^VM<i:tt>to^±^tt> M 

[»*«2] «ElDTt*rtt5«Wtttt LTA 
^i?^H/X = 0. 02 1—0. 0 5 0t'^5I<l:^ 

[W*«3] mII5 I DTSr«*t5«Sff»^ ITM 
K**SH/X = 0. 0 1 6.-0. 0 5 0*Cfc5: £ 

J&m&H/X = 0. 0 2 7—0. 0 5 0t^§:^1t 

i £-r*«ffi#»SrJB i \ mJfS I DTO« 

RJP^h/ ;i = o. 0 1 9 — 0. 0 5 0t-^:^ft 

[is*«6j miai DT^Mt^tiTOi: uc 

fmm&H/X = 0. 0 1 4-0. 0 5 0t'^:^# 

i»*ig7] Mia i dt &ffif&-rz>nmwnt uz 

JHMM s H/a = 0. 0 2 8 — 0. 0 5 0-C*>5r 

8 ] 1 - 7 Ktt<D*ffiS3£«£r/Hv*fc 

[0001] 

[0 0 0 2] 

5 ftSffiifcfejB^ — 3irLT, 
5J:5fcieKSftfc«»*ttJ:9«a I DT (-T^^- 

[0 0 0 3] *ffiifi3SB<7>IEfflS«i: LT^7-ft^ 50 
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(0° , 119° -13 6° , 85-95°) 0*fi2£ 
^^V^IlCioT I DT^MLSHifif^ffiS 
[0 0 0 4] 

(7V< yy* &m &%L<Ds< 7 ^ * t ft o X V * fc 0 
[0 0 0 5] U&»Lft#fe, Al«0)Sfi»3|SftR4 

j&s, Ta^w. Auoi 5ftKa*ffif^*:#v^jRjcJ: 

BE^5w^^tt#ftT*ftv>a*^ft^7y^^^D 

TWc 0 rttfi, Ta^W, Au(Dj:9lCftM^ 

J»Jc»i-5*5a<o2g{fc^AKft «9 , «ftAW<0/h £ t > A 

r-ttJ:o*#ft^7^^^ft5^e>-(?fcSo 

[0 0 0 6] ^T*. ^jK»<0^7 % >^rSr«i^5^«> 
fc, Kfftflf^h^^A 1 ^SH^^S^ns^* 

fi)ct6i^, SH»iftS|ai|g$n6Sff*t?I DTiDKff 

[0007] $^(c, -ttfciBvvfwe-oi DT(D®ffi*§ 

r<oR/i:^cjov^-c, a i -o i DT£jfcj*Lfc«ffi«3g« 

otcttftb ft 

[0,0 0 8] *¥&wi*s &±v>mm&\zmfrx* mm?. 

#LT*ii^*Yb***ft<£E««K±»i:*««:»ricLfc 
iffltT«*3e*^ 0 Kifiv ^DBjK3gB*«tti-5 r <t 4r 

[0 0 0 9] 

^ffizS^Sfi, t>f7-ft (0° , a, 9 0° ±5° ) 
(C4oV^T, 0 ^ i 1 9° ^ 0 < 1 3 6° T^57Kb b bS« 

witZ7kM i mfa±.l l zMf8.£ti s Ag, Mo, Cu, N 
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3 

i, Cr, Zn05>V>*< ti>X>ko&3a3Lftb U 
7g/c m 3 J^J:(7)liOTTM$ix5 r. i Id 
«t 9 I DTM^ ME I DT«f 

[0010] 2 «ciffiS*ffi»36Wi, ft* 3 ! l IE 

»t LTAgSr±*»i:-f-5*«W»«:fflV\ ME I D 
TW»»{b:KJ!C8:H/X = 0. 0 2 1-0. 0 5 0 b L 

[0 0 11] K#*3lC^£SmK3£gte, RMlE 
<Rco«ffi«$ga^*5t^T, ME I DT 
»fc LTMo«r±di»tt6tWm*rfflV\ ItjfBiD 
TOffi»te!RJ¥£H/;i = 0. 0 16-0. 0 5 0 tL 

[0 0 12] «*JS4{C«5*ffi«JgBtt, »3ftJSlE 
tto*ffitt36BI-*5^"t\ ttElDTt»«t«ii» 
»t Lt C u t±*»i t51W»tfflv\ ME ID 

TfDmfeitmm&H/ x=o. 027-0. oso^l 

[0013] S»*3S 5 »** 1 E 

»t UN i *r*j*»fc-J-6W«tlMrfflV\ ME I D 
T^«»fbKff&H/;i = 0. 0 19-0. 0 5 0 tl 

[0 0 14] »*JS6tc:«s*ffijR3g««, «*S1E 

*©*H»iSltfc*5V^-C, »BlDT**«t5«afl" 

uc r ti*»it*«W»*Mv\ ME I D 
TOSftftlI«rH/A = 0. 0 1 4-0. 0 5 0H 

[0 0 15] m**7^ffi**B&KBtt* MMlE 
tt^ffiSSSfiK^T, SHElDTSr*«t5*fitt- 
»fcUZnt±«»i:t5«Wt»tffli\ ME ID 
TO«»Yk;lKffSrH/X = 0. 0 2 8-0. 0 5 0 £ L 

[0 0 16] IR**8£ff*9ftttBKBH:, BMffll-* 
7E«6<o*ffiJ6S6fiSrffl^"Cv^5o 5tt«rtt«ci 

[0 0 1 7 ] 

mm&mmt LxmTizm&fc&m^iD^mmxtbZo 

Hifc^-j-J: «BK*a^-ili, *->T7-a (0 
° , 119° Se^l36° , 9 0° ±5° ) 
el/^<b#5EE®g4£2_h{c 1 o<7) I DT 3 b^toMMlz 

[0018] IDT3I1, Ag, Mo, Cu, Ni, C 
r, Z n(D? £ i>X>bi&Mf3Lftb U 

7 g/cm 3 J^±^m^^;cJ:i9^$nr*5'9, - 
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[00i9]*t idt 3 (DBmift 9r Zffif&irzmm 

[0020] *mw<D%s2<DnMMmi£<>\<*xtsL 
Mb LxmTtcmf&&mmm$i7 4/i'*<D¥m®x-ib 

^ 7— (0° , 119° ^0^136° , 9 0° ± 
5° ) -C*5*fia»e>&5ffi«S«l 2±{C20(0 I D 
T13a, 1 3 bX^<OW«JtcS»t»l 4. 14lrl 

[0 0 2 1] IDT13H Ag, Mo, Cu, Ni, 

Cr, ZnOnM<tt>t>to^±^il, «fi 
#7 g/cm 3 ^±£OHiTOlcJ; 0JI2J***LT*5 0 . 

i5tc|BHStt5wi:JcJ:i3«^StfCV^ 0 I 
20 DT13a, 13 b ^OBWSrM 

$10lS^ffii:»IDT13a, 13b«f 

£U*ifc:**J; 9l^$titVN6o -r^*?^ H/ X 
(M®¥^/Ifr^£*x£SH&<7)i£;g) ^0. 0 5 0(7) 

[0022] &tc, *«W^JB3ojMfc»tt^ov^r» 

30 «^S*ES7^;^2lttt>f7-ft (0° , 119 
° ^0^136° , 9 0° ±5° ) T*fc£7kiPs7i>><b&<5 
JEE1Hi£t£ 2 2 _tlC 2 o<D IDT23a, 23b &X$^(D 

[0023] IDT23a, 2 3b te, Ag, Mo, C 
u, Ni, Cr, Zn CD ? £ t>T>t o«r±n8» 

40 3 D */c, IDT23a, 2 3b(i^£l^HI 
$20Hl(0^1t^[ClDT2 3a % 23b 

/X (m^^/^M^iX^SH^CO^S) ^0. 0 5 

[0 0 2 4] *»WO*4W*lft»»tcov^TBl 
^t6 0 H4tt*«W^)»4<o3IJfi?KffiS:^-i-*ffiftJS 

so 5o H4ic^rj: pic, 7^- mmmwL? 3 n* 
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*4 7— ft (0° , 119°<0^136°, 9 0° ± 
5° ) ^&**Aa>e>**j3E«S4R3 2_k\Z I DT 3 3 
a, 3 3bftl5-tWH«|:SW»3 4a, 3 4 b &Mf& 

[0025] IDT33a, 3 3 b h£, Ag, Mo, C 

u, Ni, Cr, Zn^)5VM<Ht>i:o^» 

£ Q I DT 3 3 attttMKKKSix, IDT33 

mtmWc I D T 3 3 a , 33b 0«»«»Sr«fiRi-^ 
«ffiJSW\ ^«»{fc;l»ffH/^dS5%«rtJc*SJ:5 

£;tx5SH&c£)jgg) ^0. 0 5 0<©(fiH^<C5«t 

[0 0 2 6] 43B91<o£5, S6(D»IiC 

o^-CKW-rSo 0 51i*«WcD*4O|lljfi^J|B*^ 

tMMWi^o® 5 (Dmmmm^Tjk-rmmmmm 

[oo2 7] m5\c7jk-f£?\c^ mmmmm4 m, s 
fSfflo*ffift7>fyu^4 2 tmmmcDmffitii? /is* 4 

3^t5*ffi^4 407yftW7>7t4 5tC 

2 t&mmtD&m&y^^* 4 31:113:, ^2—^4^11 
m<Djtm<Dmffi$i7 <<si'? 1 1 -2 1 rovvf jh,a**fctt 

[0 0 2 8] Si:*»WwiDTOjH«k;BWH/i 

(«Sff^/iaig$ixssHj6<7)ftfi) ^ov^rnig^j 
J¥^/I^ig£*v£ SHigoife^) £0. ooo — o. 0 

[0 0 2 9] me^Tjk-tX 0 (C, AulC^TAg, M 
o, Cu, Ni, Cr, Znf*, «»{tUt»H/ * Id <fc 

I DT^KiP^LT^ifiwaEftdSAu^s^tfc^r^* 

[0030] i7ii mm&m±\zmm^m\.^^m 

Hl»*ft3SHifi<7>ifc*) SrO. 0 0 0-0. 0 5 0F«1 

<Dtif s feUmfak 7 -ft (0° f# 1 2 7° , 8 

9° ) (Ok<7>£;B^T$iJ5£LTV>6 0 £fc. 
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[0031] 07(^n5^ w&wx^mm&m 

0. 0 4 0Srtt*.-r^6t)l5fcA/4f««3e«[<O»Wi* 

[0 0 3 2] Itt^LT, SS7fc*tJ: AgT' 
/0 JiH/;i = 0. 0 19, Mot'fiH/A = 0. 0 16, 
CuTMiH/X = 0. 0 2 7, NiT1iH/A = 0. 0 
19, Crt*liH/X = 0. 0 14, Z n T'teH/ * = 

0. 0 2 8«±|£j3!^T«*tt»a*fcBrO t4otV> 

So 

[0 0 3 3] J£*_h<D<fc 5(-Ag, Mo, Cu, Ni, C 
r, ZnW5VM< khV-k-oZ^tisLftk-t-zmm* 
iDTirtr, ft (o° , 0, 9 o° ±5° ) 

(C^V^T 19° ^ 0 < l 3 6° "C*>6*fia«Jb 

[0 0 3 4] ^WltliAg, Mo, Cu, N 

1, Cr, Z nfcoV^ttWLfcas, *«WJir4x{-K 

(*S8. 9g/cm 3 ) , T/U^nA (^7. lg 
/cm 3 ) , T/I^/U («ffi8. 7g/cm 3 ) , 

($18. 4 3g/cm 3 ) , ir^^y-<-V («&8. 
92g/cm 3 ) , ^n^/U *S8. 5g/cm 3 ) , 

>- <«S8. 9 g/ /cm 3 ) , ^<y y ^a 

30 m («*8. 23g/cm 3 ) , ffl*^:*^:/ (flj* 
13. 8g/cm 3 ) , y*=.*yb (^S8g/c 
m 3 ) , ^r^^i?;P (M8. 75g/c 
m 3 ) , yN^^n-f (&^8. 9g/cm 3 ) , />- 
(*ffi8. 3g/cm 3 ) , ^y^^6 0 0 
8. 4 2g/cm 3 ) , -{^3^6 0 1 (M8. 1 
lg/cm 3 ) , ^^3^6 2 5 (^8. 44%/ 
cm 3 ) , ^fy^^6 9 0 «B«8. 19g/c 
m 3 ) , ^yn^X-7 5 0 (^S8. 25g/c 
m 3 ) , <0=iu<< S0 0 (M7. 95g/cm 3 ) , 

40 ^y^D>f 8 2 5 «Bffi8. 14g/cm 3 ) , 36-f 
(M8. 15g/cm 3 ), 42^^- » 
g8. 2g/cm 3 ) , X—s< — i >s<— (£?Ig8. 2 
g/cm 3 ) , ^p^10 («fi7. 78g/c 
m 3 ) , p A3 0 (*S7. 2 g/cm 3 ) , 

(SS8. 5g/cm 3 ) , (M8. 4 

g/cm 3 ) , ^eu^r^P^ («ffi8. 1 1 %/ c 
m 3 ) , (^^[8. SSg/cm 3 ) , ^ — * ? 

(®S 8 . 8 g / c m 3 ) , =^ y <^vl^< ]) V $ J* 
ffi8. 74g/cm 3 ) , — •y^r/U^nA «S8. 4 

50 lg/cm 3 ) , ^^>ryU'>/Uy^— 8 . 72g/ 
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(5) 

7 

cm 3 ) , 4 5/Wd>( (&Jt8. 25g/cm 3 ) , 
7 8^-?P>f (tS8. 6g/cm 3 ) , y 
(«?S8. 9g/cm 3 ) , vvU/<— ^/>y/^ 1 
0. lg/cm 3 ) , ^ryi/7SUS-301 
7. 9g/cm 3 ) , 0 2 (ffift 

7. 9g/cm 3 ) , 0 4 

7. 9g/cm 3 ) , (M8. 42g/c 

m 3 ) , ^y^fy^ (»10. 18g/cm 3 ) , ■ 
7*^0^ «S8. 18g/cm 3 ) «f7. 1 
g / c m 3 &>±.<D&& y nWm^tgjfe 7g/cm 3 ^± 10 

[0 0 3 5] *3BWO*l— »6W|!lfi(?5Jgffi-e 

[0 0 3 6] 

^±W«t9^ *»9!fcJ:*U*, ^7 
— £ (0° , 119° ^^136° , 9 0° ± 5° ) 
T*fe57K H aS«±iC, Ag, Mo, Cu, Ni, Cr, 

[0037] Sfc, Ag, Mo, Cu, Ni, Cr, Z 
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ti*tito^\zj$Lxm&temm\z-r2>~b\££9* be 

[HIEOffi^^^] 

[HIl] g l oSfiil^Mt5/;^w»^ 

[in 2] &2<n%mwm*nwirtt}b<Dmfe&m.mm 

[IS 3] »3<7>||lfi^ffiS:lftWr6fe«>^*3B^®*aa 
ffi 7 ^ * co^Mg] Xh Z> o 

[HI 5] JBeoHttJgffiSrK^-f 

[87] 1 DT©a«Mt»iH/i tmmm$k<Dm&& 

1 *©«*iB^ 

2 JE«S« 

3 IDT 
4 



[01] [0 2] [EB3] 




H ✓ A < I DTJf*/SHH0>fc«> 
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